During the past 12 years 7 examples have been encountered of brief arrhythmic episodes which we have called the "cardiac ballet". They consist of sequences of multiform ventricular (QRST) complexes, with or without ventricular complexes of the shape of sinus beats interspersed. The special feature of the arrhythmia is that the characteristic patterns of the sequences are from time to time replicated.
All of our 7 examples of this condition have been associated with the R on T phenomenon (Smirk, 1949; Smirk and Palmer, 1960; Ng, 1968) , and in one case an episode of ventricular fibrillation was recorded.
Another recurrent ventricular arrhythmia is " repetitive paroxysmal ventricular tachycardia", which has been described by Parkinson and Papp (1947) , Katz and Pick (1956a) , and Stock (1962) , but almost all their published traces differ from the episodes we are about to describe. Further, Parkinson and Papp (1947) drew attention to the generally good prognosis in repetitive paroxysmal ventricular tachycardia, whereas 5 out of our 7 patients died. Fig. 1 , 3, and 6 were obtained from long recordings of one or more leads of the standard 12-lead electrocardiogram. Fig. 2, 4 , 5, and 7 were obtained during prolonged electrocardiographic monitoring, using scalar leads of the cube vectorcardiographic reference system (Grishman and Scherlis, 1952) . These traces were recorded on magnetic tape and then transferred onto paper as described by Wallis, Meek, and Ng (1968) .
METHODS

RESULTS
The electrocardiographic traces in each of Fig. 1-7 have been arranged one below each other so Received October 25, 1968 426 as to illustrate the manner in which the sequences of the various ventricular complexes have been replicated. Some of the traces are parts of continuous records, but other traces may have been recorded at time intervals as far apart as hours. Sometimes, the replication has involved almost exact repetition of an electrocardiographic pattern; in other instances there were minor variations but the general sequence has been preserved.
A case history follows each Figure and legend. As yet there do not appear to be clinical characteristics which warrant subgrouping of the patients. CASE REPORTS Case 1. A young woman, 19 years of age, five months pregnant, who had mitral stenosis and pulmonary venous congestion, was treated by a closed mitral valvulotomy operation. Before operation she was digitalized and given a mercurial diuretic. Normal rhythm was recorded in a pre-operative electrocardiogram.
During operation, before the pericardium was opened, the arrhythmia occurred ( Fig. 1) which was responsible for our use of the term " cardiac ballet ". The recurring sequences of four or five ventricular complexes developed after atrioventricular dissociation which involved independent sinus and apparent atrioventricular nodal impulses. A short run of ventricular tachycardia also occurred after a T wave interruption.
Normal rhythm returned quickly after valvulotomy was performed.
Case 2. A woman, 57 years of age, had angina pectoris for 10 years, previous hypertension, an extension of a past infero-lateral myocardial infarction, left ventricular failure, attacks of acute pulmonary oedema, hypotension, and frequent cardiac ischaemic pain. She received digoxin, 025 mg. daily, and diuretic therapy, but was on no antiarrhythmic drugs for several days before death. The serum potassium was 4-1 mEq/1. and the blood urea was 42 mg./100 ml. on the day before death. Two attacks of ventricular fibrillation occurred terminally, with spontaneous recovery from the first group.bmj.com on June 25, 2017 -Published by http://heart.bmj.com/ Downloaded from Cardiac Ballet: Repetitions of Complex Electrocardiographic Patterns -X -> = r -i . 4 * -_ w * o _ * . t _ w & x -t A . + , . Case 3. An elderly man of 74 years had bronchopneumonia, ischaemic heart disease, and mild diabetes mellitus. He was very dyspnoeic on admission and numerous ventricular premature beats were present, together with a run of four multiform ventricular complexes (bottom trace, lead V3, Fig. 3 ). The upper four traces of Fig. 3 show the cardiac ballet rhythm, the R on T phenomenon, and another run of four multiform ventricular complexes, and were obtained from a V2 strip recorded 18 hours after admission when his clinical state had only slightly improved. Ventricular fusion complexes are well seen in these four traces. The serum potassium was 3-5 mEq/l. and the blood urea 38 mg./100 ml. about the time of the second electrocardiogram.
Substantial recovery was evident some 30 hours after admission. Propranolol was started then, but the arrhythmias were already abating with his general improvement. He had no digitalis or diuretic therapy at home or in hospital up to this time, and sympathomimetic therapy was not charted until the third day of admission. No ectopic beats were found in routine electrocardiograms by the fifth day of admission. Later in the same hospital admission, during another bout of pneumonia and while still on propranolol, he developed a myocardial infarction which was seen in the electrocardiogram to be of a partial thickness anterior type, but few ectopic beats were recorded. His family doctor reports that for the two years after these events he has kept relatively well.
Case 4. An elderly man of 76 years was admitted in congestive heart failure with hypokalaemia (serum potassium 2-3 mEq/l.), low blood pressure, and mesenteric artery thrombosis. The blood urea was 82 mg./100 ml. on admission. Previously he had hypertension, atherosclerosis, but the myocardium appeared normal macroscopically and histologically.
Case 7. An elderly woman of 70 years had previous hypertension (retinal grade 2 Keith-Wagener changes), angina pectoris for five years, congestive heart failure, atrial arrhythmias, and increased frequency and severity of cardiac ischaemic pain.
During a month-long hospital admission, she had a recurrence of heart failure at a time when the serum potassium was 2-8 mEq/l. and the blood urea was 160 mg./100 ml. Digoxin (0-25 mg./day) had been stopped for 24 hours 2 days previously because of vomiting. Electrocardiographic monitoring showed an atrial tachycardia with multiform P waves and atrioventricular block, frequent multiform ventricular ectopic complexes, T wave interruptions, and short runs of ventricular tachycardia. The traces of Fig. 7 ectopic complexes before ventricular fibrillation occurred, but no cardiac ballet. A necropsy, which was restricted to the heart, showed the thickness of the left ventricular wall at the base of the heart to measure 2-0 cm. The anterior descending, circumflex, and right coronary arteries were widely patent. No recent myocardial infarct was found, but several large focal areas of fibrosis, thought probably to be due to ischaemia, were demonstrated histologically. DISCUSSION The central feature of the arrhythmia we have described as the cardiac ballet is the repetition of a series of multiform ventricular complexes. It already seems likely that there is more than one way in which such a recurrent arrhythmia may arise, and in this circumstance the non-technical nature of the term "cardiac ballet" appears appropriate.
The multiform ventricular complexes in this arrhythmia may have two or more different ventricular foci of origin. However, we prefer the term multiform to multifocal, because Palmer (1962) showed experimentally that when the rate of stimulation of a single region of the ventricles is increased progressively, the complexes of the ventricular responses become multiform, presumably because the pathways of conduction of the complexes vary from one to another. Multiform ventricular complexes in the cardiac ballet rhythm may arise also from aberrant ventricular conduction of supraventricular impulses and from ventricular fusion beats.
Probably the cardiac ballet is more likely to occur when the myocardium is damaged. Of the 7 patients described in this paper, the condition occurred during an operation for mitral stenosis in Case 1. The other 6 patients were seriously or dangerously ill. Five of these 6 patients had clinical manifestations of ischaemic heart disease (Cases 2, 3, 4, 5, and 7); the sixth (Case 6) suffered from severe cor pulmonale and had no known history of ischaemic heart disease, but substantial coronary atherosclerosis was found at necropsy. Hypokalaemia and atrial tachycardia with second-degree atrioventricular block was present in Case 4; digitalis therapy had been discontinued before admission to hospital, but digitalis toxicity was possible. Digitalis toxicity was also possible in Cases 6 and 7.
The association of the R on T phenomenon with cardiac ballet is unlikely to be accidental, for T wave interruptions occurred in all 7 examples of this arrhythmia. The occurrence of R waves interrupting T waves has a relation with the occurrence of sudden death (Smirk, 1949; Smirk and Palmer, 1960; Lawrie et al., 1967; Laham, 1967 (Smirk, 1945 (Smirk, , 1949 Schmidt., 1952; Katz and Pick, 1956b; Smirk and Palmer, 1960; Brown et al., 1963; Julian, Valentine, and Miller, 1964; Pick, 1964; Sowton, 1964; Sowton, Leatham, and Carson, 1964; Ahuja, Gutierrez, and Manning, 1966; Cohen, 1966; Surawicz and Zumino, 1966; Dolara, 1967; Lown et al., 1967; Restieaux et at., 1967; Gutierrez, Changfoot, and Peretz, 1968; Ng, 1968) , and experimentally (Smirk, 1945; Chenoweth, 1946; Pastier and Smirk, 1948; Garb and Chenoweth, 1948; Pastier, 1951; Preston, McFadden, and Moe, 1959; Moore and Swain, 1960a, b; Smirk, Nolla-Panades, and Wallis, 1964; Carroll, Ahuja, and Manning, 1965) .
Of the 7 patients described in this paper, short runs of ventricular tachycardia were found in 6 (Cases 1., 2, 3., 5,1 6, and 7), though not always at the time of the cardiac ballet. 
